Metabotropic glutamate receptor 5, but not 1, modulates NMDA receptor-mediated activation of neuronal nitric oxide synthase.
In cerebellar neurons in culture, activation of group I metabotropic glutamate receptors (mGluRs) prevents glutamate and NMDA-induced neuronal death, indicating that it interferes with the excitotoxic mechanisms leading to death. However, it is not known which step of these mechanisms is affected by mGluRs. The aims of this work were to assess: (a) whether activation of group I mGluRs (mGluR1 or mGluR5) impairs NMDA-induced activation of the glutamate-nitric oxide-cGMP pathway; (b) which mGluR (1 or 5) is responsible for this impairment and (c) whether impairment of the pathway occurs at the level of activation of soluble guanylate cyclase by nitric oxide or of activation of neuronal nitric oxide synthase (nNOS) by NMDA. It is shown that activation of mGluR1 enhances the function of the glutamate-nitric oxide-cGMP pathway by increasing activation of soluble guanylate cyclase by nitric oxide. In contrast, mGluR5 activation inhibits the glutamate-nitric oxide-cGMP pathway by reducing NMDA-induced activation of nNOS. This is due to reduced NMDA-induced increase in cAMP, reduced activation of Akt by cAMP and of nNOS by Akt. The impairment of activation of the glutamate-NO-cGMP pathway by activation of mGluR5 would contribute to its neuroprotective effect against excitotoxicity in cerebellar neurons in culture.